INTRODUCTION {#sec1-1}
============

The burden of cancer is the second-leading cause of death. More than 20 million people are living with cancer and 7 -million people die annually.\[[@ref1]\] In some countries where people follow the western lifestyle, approximately half and 25% of all deaths occur due to cardiovascular diseases and cancer, respectively. As a direct result of that, cancer is accounted as an important problem of public health and influences governments.\[[@ref2]\]

Colorectal cancer (CRC) is one of the most important and prevalent cancers, which is considered as a second cause of death of humans worldwide due to cancer\[[@ref3][@ref4]\] as around 1 million new cases of this cancer are recognized annually and approximately half of them lose their lives due to this disease.\[[@ref5]\] This disease, after lung cancer, is also recognized as the second most common cancer across the United States of America,\[[@ref6]\] and according to statistics in 2001, roughly 11% of deaths due to cancers was caused by it.\[[@ref7]\] This cancer is the third cause of death\[[@ref8]\] in Iran, and digestive cancers are more prevalent cancers among men and the second most common cancers among Iranian women, after breast cancer.\[[@ref9]\]

According to reports, the incidence of CRC in Iran has undergone a rising trend during the last 25 years, but the available information shows that this disease affects the younger population of Iran, compared with western countries.\[[@ref10]\] The shocking statistics of prevalence and deaths due to CRC show how important it is to prevent this cancer.\[[@ref11]\] For those diseases where primary prevention is impossible, secondary prevention is preferred.\[[@ref12]\] For CRC, there is no way for primary prevention. Early detection can inhibit the spread of cancer and make the treatment easier.\[[@ref11]\] Since this cancer has a slow progression trend, 90% of patients would be cured if detected in early stages.

Regular screening is one of the most valuable and important methods for secondary prevention of this disease.\[[@ref13][@ref14]\] Among the screening methods for this cancer, fecal occult blood test (FOBT) is preferred to other methods because of the ease with which it is done and its low cost.\[[@ref15]\] Based on the CRC screening program in USA, firstly, people who are at moderate or high risks of cancer are taken for FOBT; if the result is positive, more accurate tests would be taken, including colonoscopy and sigmoidoscopy.\[[@ref16][@ref17]\] Unfortunately, in spite of the screening program\'s effect on early detection and treatment of cancer, large number of people at risk do not participate in the screening program.\[[@ref18]\] According to studies, Due to the ability to treat more than 90% of patients with colorectal cancer in early stages, only 40% of them at this stage of the disease diagnosed and treated.\[[@ref19]\]

Unfortunately, the participation of people in screening programs of CRC is low in Iran and there is not any accurate statistics of this participation. Due to the growing prevalence of this disease during the past few decades and, in addition, lack of research on the factors related to non-participation of people at risk in the screening tests, the necessity of this research is sensed.

A study conducted by James *et al*. in 2002, aimed to assess and evaluate the role of perceived barriers and benefits of the screening test of CRC, showed that there is a significant relationship between these screening tests.\[[@ref7]\] Bruce *et al*. conducted a study in the year 2003 with the intention of investigating barriers and obstacles in the way of doing the FOBT, which has been done as a quantitative research, and they showed that lack of awareness, poor communication skills, low self-efficiency, and low perceived sensitivity have a direct relationship with lesser participation of people in this test.\[[@ref17]\] Different researchers around the world rely on some or the other model of the health belief model in order to recognize the influencing factors of CRC screening tests.

This research has been done with all HBM model structures for assessing factors that affect participation for FOBT test by people over 50 years in Isfahan. By better identifying this problem, we can step toward improving health services, increasing public participation in cancer screening programs, and decreasing the prevalence and mortality due to this disease.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was a descriptive, analytical type of study, which was conducted on 196 people, over 50 years of age, in Isfahan in order to detect relevant factors for the CRC screening test. Subjects in this study were divided into two groups of 98 persons in each group. The first group included persons who referred the diagnostic laboratories in order to take the FOBT, and the next group consisted of people who, contrary to the other group, did not refer the laboratories and had been surveyed by home interviews. In order to collect the information from the first group, 98 people who referred Navab Safavi, Mahdieh, Dr. Baradaran laboratories, and Al-Zahra Hospital for taking FOBT or for returning the corresponding test kits back were selected randomly.

Subjects of the second group were selected by cluster sampling. People in eight clusters, with 12--13 persons over 50 years in each, were asked to complete a questionnaire. Inclusion criteria for the study were subjects over 50 years of age, not being at high risk of CRC, absence having colorectal cancer in subject and his first degree relatives, with low risk of benign glands of colon, with mental and physical capability to answer the questions, and those willing to participate in the study. The exclusion criteria were people who gave incomplete answers for the questions. The information collecting method with questionnaires was based on the health belief model structures.

The questionnaires were tested for content and logical validity. Therefore, after studying resources, books, and papers, questionnaires were prepared and assessed by some gastroenterologists and university members. The test of Alpha Cronbach was used with the validity coefficient of 95% and significance level of 0.05% after completion of 40 questionnaires in order to evaluate their reliability. The evaluated reliability of different parts of the questionnaire was between 0.71 and 0.89.

The corresponding figure for the whole questionnaire was calculated as 0.86. The questionnaire consisted of 53 -questions given as nine sections as follows: 7 questions for evaluating personal profile; 10 questions for evaluating awareness levels about CRC and its screening methods with scores 1 for correct answers and 0 for "false" or "I don't have any idea" replies; 4 queries for assessing perceived susceptibility; 5 questions to evaluate perceived severity; 5 queries for evaluating perceived benefits; 12 queries for assessing perceived barriers by answers in five choices Likert scale \[absolutely agree (score 1), agree (score 2), no idea (score 3), disagree (score 4), and completely disagree (score 5)\]; 5 questions for measuring perceived self-efficiency with answers in four options Likert scale \[never (score 1), low (score 2), most of the time (score 3), and always (score 4)\]; 2 queries to evaluate work guidance which were asked in multiple choice format, such as practitioner\'s recommendation, health staffs, radio, television, and so on. Furthermore, there were two other questions relating to history of performance of this test in last year and its future intention.

The outcome scores from each structure were evaluated in scales of 0--100. All questionnaires was performed by researcher interviewing method and the results were analyzed by SPSS 18 software, descriptive statistics, Chi-square tests, analysis of variance (ANOVA), Mann--Whitney, and Kruskal--Wallis tests.

RESULTS {#sec1-3}
=======

Among the subjects who referred to the laboratories, 56.9% were females and 43.1% were males, and their average age was 64.3 ± 7.54 years, while the second group consisted of 58.7% females and 41.3% men with an average age of 63.09 ± 7.81 years. There were no significant statistical differences between the two groups with regard to age and gender on performing the independent *t*-test and Chi-square test, respectively. Although the majority of people in both the groups were married, greater number of widows and divorced people in the non-referred group was shown by Chi-square test (*P*=0.041). Also, this test revealed that most of the people who referred to laboratories had medium and higher medium economic status (*P*=0.001), and they were more educated (*P*=0.047) compared with non-referred people to laboratories.

In the non-referred group, just 13.3% of people took an FOBT during the last year, which was a remarkable significant difference compared with the referred group with 60.8% participation in this test (*P*\<0.001). The most important cited cues to action in the referred group to laboratories were doctor\'s recommendation (54%) and doing annual checkup (29%). Regarding the sources of information for carrying out FOBT and prevention of CRC in this group, 58%, 41.8% and 27% of people reported radio and television, health staffs, and family, respectively.

The results illustrated in [Table 1](#T1){ref-type="table"} show that people in the referred group to laboratories who had a history of test during last year compared with those who did not have this record gained better scores significantly and also reported lower obstacles about awareness, perceived susceptibility, perceived severity, perceived self-efficiency, and perceived benefits. In the non-referred group to laboratories, those who had the FOBTs done during last year compared with those who did not record this test at the same time gained better scores and also had lower perceived barrier and perceived severity, -perceived self-efficiency, and perceived benefits \[[Table 2](#T2){ref-type="table"}\].
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However, there was no significant statistical difference between the awareness levels and perceived susceptibility in both the groups. [Table 3](#T3){ref-type="table"} illustrates the scores of different structures of health belief models gained by the studied people in both the groups. The results show that referred group to laboratories compared with the second group gained higher scores of awareness of CRC and its prevention methods, perceived sensitivity, perceived intensity, and perceived self-efficiency. The non-referred group also reported more perceived barriers significantly. There was no significant statistical difference of perceived benefits in both the groups.

###### 

Comparison of the mean scores of the health belief model constructs about the history of fecal occult blood test in last year in both laboratory referred and non-referred groups
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DISCUSSION AND CONCLUSION {#sec1-4}
=========================

According to recommendation of World Health Organization and the American Cancer Society,\[[@ref7]\] all people over 50 years of age are at risk of CRC and should have an FOBT done annually and colonoscopy test done every 5 years.

In this research, two different groups of people over 50 years of age were surveyed in the city of Isfahan. The first and second groups consisted of referred and non-referred people to laboratories, respectively, in order to take FOBT. In our country, Iran, where there is high risk of this cancer and its death rate, the screening program for this disease is not performed.

As the results of this research show, more than half of the people in the first group referred to the laboratories on the advice of their practitioners and not because of taking screening test. The results also illustrate that 13.3% of non-referred people to laboratories took this test during last year, which was lower than the corresponding figure of 23% reported by Aimi and James\[[@ref20]\] in USA. The results of this study show a significant statistical difference between FOBT taken during last week and awareness level, perceived sensitivity, perceived intensity, perceived barriers, and perceived self-efficiency in people at risk.

Regarding the role of awareness on the test and also the roles of radio and television, health staffs, and practitioners in informing and guiding people about screening tests, the necessity of educational interventions in the society and retraining programs for health staffs is paramount. Other notable results of this research show the remarkable role of physicians in improving and raising the level of FOBT in people at moderate risk who account for a high percentage of the population.

As shown in [Table 1](#T1){ref-type="table"}, the referred group compared with non-referred group gained higher scores of awareness, sensitivity, perceived intensity, and self-efficiency. Contrary to the referred group, the second group had higher significant scores of perceived obstacles. This reveals that educational interventions based on health belief models, by raising awareness and reducing perceived obstacles, play a major role in increasing early diagnosis levels of CRC, its successful treatment, and improving health levels of the society.

It should be emphasized that there was no significant statistical relationship between age and taking FOBT during last year. The study performed by Satya *et al*.\[[@ref20]\] showed that people\'s participation level in this test increases with increase in age. The same results were also obtained in other studies.\[[@ref21]--[@ref28]\] No significant relationship was observed between the family history of cancer and taking screening test for CRC, while a significant relationship was obtained by Satya *et al*.\[[@ref20]\]

Women were found to have better history of taking higher levels of FOBT, which is compatible with the results of Krishnan\'s study\[[@ref29]\] as well as those of other researches.\[[@ref30][@ref31]\] However, some documents show greater participation of men than women in screening programs.\[[@ref32]--[@ref36]\] The referred group in this research also showed better education and economic status, which are consistent with the results of Ching-Ti *et al*.\[[@ref37]\] Ching-Ti as well as other researchers reported that poor education and low economical status result in reduced participation in this test as it influences the awareness levels.\[[@ref20]--[@ref41]\]

In this study, the referred people to laboratories, like those who have taken FOBT during last year, compared with the other group and those people who did not record this test before, obtained a better score of awareness level of CRC and its prevention. These results are consistent with other the results of other studies.\[[@ref23][@ref27][@ref36][@ref38][@ref42][@ref43][@ref44]--[@ref50]\]

Physicians in this study were reported as the most important source of guidance for taking FOBT, which is consistent with the results of other studies.\[[@ref23][@ref39][@ref49]--[@ref51]\] Perceived sensitivity in the referred group to laboratories was significantly higher than that of the second group, which is compatible with the results of the same studies.\[[@ref23][@ref26][@ref27][@ref45][@ref52]--[@ref54]\]

Regarding the perceived intensity, the referred people and those who took FOBT during the last year gained higher scores significantly. Zhing *et al*. also reported the same results.\[[@ref55]\] The obtained score of perceived obstacles was higher in the non-referred group and those who did not record this test during last year, which is in consonance with the results of other studies.\[[@ref36][@ref47][@ref55]--[@ref57]\]

From the viewpoint of perceived self-efficiency, the referred group to laboratories and those who recorded FOBT during last year gained higher scores. The study of Van Winger and colleagues showed that higher perceived self-efficiency results in higher participation in screening for CRC. This research shows high health literacy leading to increase in self-efficiency and participation levels.\[[@ref58]\] People who took this test during last year obtained better significant scores of perceived benefits than those who did not record this test. Other studies carried out have reported significant relationship between FOBT and perceived benefits.\[[@ref26][@ref47][@ref55][@ref59]\]

Since this research was done as a comparison method in both the groups, its confidence coefficient was increased and more valid results were obtained. Review of literature revealed that no studies have used this method. Also, in this study, all structures of health belief model were used and more comprehensive results were obtained. There was no study carried out in this field in Iran and all studies have been carried out in other places of the world, just focusing and concentrating on one or some of the structures of this model. So, this research is the first one in which specific perceived self-efficiency (perceived self-efficiency from the ability of taking FOBT) and health belief model in order to take screening test for CRC were together used.

Regarding the statistics, the age at risk of CRC in Iran is lower than the world average, and since the studied people in this research included those over 50 years, the necessity of other similar studies among people of lower age group is sensed. To sum up, it can be simply concluded that health belief models are good predictors of taking FOBT as a screening method for CRC in people who are at risk for this disease. The necessity of conducting widespread and comprehensive educational programs concentrating on health belief models in this group of people and also retraining practitioners and other health staffs in the society is illustrated in order to increase the people\'s participation level in taking this test as an easiest, more inexpensive, and the first way in early recognition of CRC.
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